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macular pucker or macular hole performed in 61 and 59 
eyes, respectively, by 2 experienced surgeons and 2 train-
ees. In this homogenous large cohort, they did not fi nd a 
statistically signifi cant difference in rates of complications 
between 23 gauge and 20 gauge vitrectomy techniques for 
macular surgery. Trainees performed equally well as ex-
perienced surgeons5.
The purpose of our study was to investigate and evalu-
ate the difference between 23-gauge and 25-gauge pars 
plana vitrectomy in assesment of idiopathic epiretinal 
membranes (ERM) and macular holes grade III and IV.
We evaluated preoperative and postoperative visual 
acuity, OCT and postoperative complication in both op-
erative techniques made by one experienced surgeon.
Patients and Methods
In this retrospective study, from May 2011 to May 2013, 
28 eyes of 28 patients werw examined and surgically 
treated. All of our patients were examined and operated 
at Departement of Ophthalmology, Clinical Hospital Cen-
ter Rijeka. Patients were selected in accordance with the 
following inclusion criteria: diagnosis of idiopathic ERM 
(Figure 1) and macular hole grade III and IV (Figure 2). 
Vitreomacular adhesion is defi ned as perifoveal vitre-
ous separation with remaining vitreomacular attachment 
and unperturbed foveal morphologic features. It is a fi nd-
ing that is almost always the result of normal vitreous 
aging, which may lead to pathologic conditions. Vitreo-
macular traction is characterized by anomalous posterior 
vitreous detachment accompanied by anatomic distortion 
of the fovea, which may include pseudocysts, macular 
schysis, cystoid macular edema, and subretinal fl uid.
Full-thickness macular hole (FTMH) is defi ned as a 
foveal lesion with interruption of all retinal layers from 
the internal limiting membrane to the retinal pigment 
epithelium. It is primary if caused by vitreous traction or 
secondary if directly the result of pathologic characteris-
tics other than VMT. FTMH is subclassifi ed by size of the 
hole as determined by optical coherent tomography (OCT) 
and the presence or absence of VMT1,2. The vitreomacular 
traction syndrome represents a wide spectrum of vitreo-
retinal anatomic confi gurations that can produce visual 
defi cit. Vitrectomy surgery to release macular traction 
may improve visual acuity (VA)3. Pars plana vitrectomy 
can relieve macular traction, improve VA and prevent a 
further decrease of VA4.
Pielen et al. 5 made a study in which 20 gauge and 23 
gauge vitrectomy is compared for macular surgery due to 
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A B S T R A C T
The aim of this study was to show the long term recovery after the operative procedure of pars plana vitrectomy (PPV) 
in patients with epiretinal membranes (ERM) and macular holes. We wanted to show if there is a difference in operative 
approach and results of 23 and 25 gauge PPV. Twenty eight patients underwent to operative treatment of idiopatic ERM 
and macular holes grade III and IV. In our study there was not a statistical signifi cant difference in visual acuity (VA) 
between 23 gauge and 25 gauge operated patients, both ERM and macular holes. Although both approaches are good, 
morphological restitution do not always follow the functional recovery.
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All of patients had visual disturbances, such as decreased 
VA, metamorphopsia and micropsia in a period of 4–12 
months.
Age range was from 45 to 81 years. Twenty patients 
underwent operative treatment due to ERM (Figure 3). 
Twelve of them underwent 23 gauge pars plana vitrectomy 
and 8 patients 25 gauge pars plana vitrectomy. Mean age 
was 71.2 years. 8 patients underwent pars plana vitrec-
tomy due to macular hole grade III and IV (Figure 4). Five 
patients underwent 23 gauge pars plana vitrectomy and 
3 patients 25 gauge pars plana vitrectomy. Mean age was 
76.8 years.
All patients were given a complete ophthalmological 
assessment prior to treatment and at following visits 12 
months after.
Long distance VA in accordance of Snellen lines, slit-
lamp ophthalmoscopy, tonometry, biomicroscopy of the 
fundus oculi and Optical Coherence Tomography were 
performed prior to surgery and repeated at each check-up.
Postoperatively we analyse retinal function through 
the examination of VA rather than through other tests 
used to assess the outcome of operative treatment of our 
patients such as OCT- which evaluate morphological res-
titution of macular tissue.
For statistical analysis Statistica 8 (StatSoft, Inc., 
USA) software was used. A p-value <0.05 was considered 
statistically signifi cant. The relationship between 23 
gauge and 25 gauge PPV was analyzed using Pearson cor-
relation coeffi cient.
Results
In this retrospective study the data of 28 eyes of 28 
patients were analysed, 20 patients were operated due to 
idiopatic ERM and 8 patients were operated due to macu-
lar hole grade III and IV.
Of 20 patients with ERM, 12 patients had 23-gauge 
PPV procedure and 8 patients 25-gauge procedure.
Of 8 patients with macular hole grade III and IV, 5 
patients had 23-gauge procedure and 3 patients 25-gauge 
procedure.
In a series of 20 eyes with ERM, 9 of 12 patients oper-
ated PPV and ERM peeling with 23-gauge instruments 
demonstrated stabilization or improvment in VA of at least 
3 Snellen lines (75%) with achieving VA 0.1 or better (Fig-
ure 5). In a group 25-gauge operated, 6 of 8 patients dem-
onstrated stabilization or improvment of VA of at least 2 
Fig. 1. Macular epiretinal membrane (ERM) before surgery. Fig. 2. Macular hole before surgery.
Fig. 3. Macula after epiretinal membrane (ERM) surgery. Fig. 4. Macular hole after surgery.
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Snellen lines (75%) with achieving VA 0.1 or better (Fig-
ure 6).
Optical coherent tomography (Cirrus HD-OCT, Carl 
Zeiss Meditec) showed signifi cal improvement in thinner-
ing of neuroretinal layer.
Mean preoperative thickness was 447,95 microns, and 
mean postoperative thickness was 320,35microns (Fig -
ure 7).
In a series of 8 eyes with macular hole grade III and 
IV, 5 of 8 patients were operated 23-gauge PPV and dem-
onstrated stabilization or improvment in VA of at least 3 
Snellen lines (62.5%) with achieving VA 0.1 or better. In 
a group 25-gauge PPV 3 patients were operated, 2 of 3 
patients demonstrated stabilization or improvment of VA 
of at least 1 Snellen lines (66.7 %) with achieving VA 0.1 
or better (Figure 8). Mean preoperative VA for 23-gauge 
PPV ERM peeling was 0.14 and postoperative VA was 
0.17.In a group using 25-gauge PPV for ERM peeling pre-
operative VA was 0.24 and mean postoperative VA 0.28 in 
Snellen lines.
In our study mean preoperative VA using 23-gauge 
PPV for macular hole was 0.16, and postoperative VA 0.18. 
In a group using 25-gauge PPV for macular hole preop-
erative VA was 0.17 and postoperative 0.22. Porer results 
of pars plana vitrectomy for macular holes are due to 
grade III and IV macular hole operated.
Statistical signifi cance between VA before and after 
operation was observed in patients operated using 
23-gauge pars plana vitrectomy (p=0.79) and patients op-
erated using 25-gauge pars plana vitrectomy (p=0.65). 
There were no statistical signifi cant difference (p>0.05) 
between two groups.
There was not serious complications such as endophtal-
mitis or postoperative wound leakage in our patients. Su-
turing was required in 4 patients in the 23-gauge group 
and 3 patients in the 25-gauge group. Retinal haemor-
rhage occour in 1 patient in the 23-gauge group and 2 
patients in the 25-gauge group. Peripheral retinal rupture 
occured in 1 patient in 23-gauge group.
Discussion
Majority of published studies reporting results of PPV 
specifi cally for VMT consist of small cohort studies. How-
ever, these all indicate a high success rate6.
Grosso et al.7 assessed the safety, clinical effectiveness, 
cost and fi nancial evaluation of 23-gauge compared with 
25-gauge vitrectomies. Fifty patients entered the study; 
14 patients underwent 23-gauge vitrectomy and 36 under-
went 25-gauge vitrectomy. They did not fi nd statistically 
signifi cant difference in post-operative VA at 1 year be-
tween the two groups. No cases of retinal detachment or 
endophtalmitis were registered at 1-year follow-up. The 
23-gauge technique was slightly more expensive than the 
25-gauge pars plana vitrectomy7.
Other studies reported seven patients in the 23-gauge 
group, compared with three in the 25-gauge group, re-
Fig. 5. Visual acuity (VA) in 23G pars plana vitrectomy (PPV) 
membrane peeling.
Fig. 7. Macular optical coherent tomography(OCT) in epiretinal 
membrane (ERM).
Fig. 6. Visual acuity (VA) in 25G pars plana vitrectomy (PPV) 
membrane peeling.
Fig. 8. Preoperative and postoperative VA in macular hole.
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quired suturing of sclerotomy at the end of the surgery. No 
patients in either group developed postoperative wound 
leakage or endophthalmitis8.
Gupta et al.9 reported the incidence of hypotony after 
25-gauge pars plana vitrectomy on the fi rst postoperative 
day 8.1%. The rate of hypotony was 16.7% in uveitis cases 
and 0% in routine macular surgery9.
Witkin et al.10 reported a signifi cant improvement in 
VA and central foveal thickness postoperatively. Eyes with 
lamellar separation of the inner and outer foveal layers 
preoperatively had worse visual results, whereas eyes 
with cystoid macular edema or perifoveal VMT had better 
visual results. A subgroup analysis was performed based 
on preoperative OCT appearance. Improvement in vision 
was not signifi cant in eyes with lamellar separation be-
tween the inner and outer fovea, but was signifi cant in 
eyes with cystoid macular edema or perifoveal traction10.
Conclusion
Theoretically, the 25-gauge system should be superior 
to the 23-gauge because of smaller wound, less risk of 
leakage and faster healing.
However, the 23-gauge system has a better cutting ef-
fi ciency, stiffer instruments and still offers sutturless ap-
proach.
Although morphological postoperative restitution is 
good, it does not always follow functional recovery of vision.
Our retrospective study suggests that (limited to mac-
ular surgery) both 23- and 25-gauge micro incision vitreo-
retinalal surgery for idiopatic ERM and macular holes are 
equally effective, with similar safety profi les. There was 
no difference between-group in the degree of postoperative 
visual recovery. Gauge selection thus may be made accord-
ing to a surgeon’s preference and the availability of ap-
propriate instruments.
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USPOREDBA 23 GAUGE I 25 GAUGE PPV U LIJEČENJU EPIRETINALNIH MEMBRANA I MAKU-
LARNIH RUPTURA
S A Ž E T A K
Cilj ove studije bio je prikazati dugoročni postoperativni oporavak poslije zahvata pars plana vitrektomije (PPV) kod 
bolesnika sa epiretinalnom membranom (ERM) i makularnom rupturom. Htjeli smo pokazati postoji li razlika u opera-
tivnom pristupu i ishodu s obzirom na veličinu instrumenata 23-gauge i 25-gauge PPV. Dvadeset i osam bolesnika 
podvrgnuto je operativnom liječenju idiopatske ERM i rupture makule III i IV stupnja. U našoj studiji nije bilo statistički 
značajne razlike u vidnoj oštrini između 23-gauge i 25-gauge operiranih bolesnika. Iako su obje metode sigurne i dobre, 
morfološka restitucija ne prati uvijek i funkcionalni oporavak.
